This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



This Page Blank (uspto) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(u) Publication number : 0 586 261 A1 



EUROPEAN PATENT APPLICATION 



<2l) Application number ; 93306996.5 
<g) Date of filing : 03.09.93 



© int. ci. 5 : F23C 11/04, G10K 11/16 



<§) 


Priority : 03.09.92 JP 260680/92 


(72) Inventor : Kumagai, Naoki 




18-4-15 Higashizyo, Tsukisamu 






Toyohira-ku, Sapporo-shi (JP) 


© 


Date of publication of application : 






09.03.94 Bulletin 94/10 








(74) Representative : Greenwood, John David et al 






Graham Watt & Co. Riverhead 




Designated Contracting States : 


Sevenoaks Kent TN13 2BN (GB) 




BE DE ES FR GB IT 






Applicant : PALO MA KOGYO KABUSHIKI 




KAISHA 






1-6 Kawanayama-cho, Showa-ku 






Nagoya-shi (JP) 





(Q) Pulse combustor. 



(57) The present invention provides a relatively 
compact- sized pulse combustor (20) which 
efficiently reduces an undesirable explosion 
and combustion noise without any bulky 
muffler. In the pulse combustor of the invention, 
a compensating sound is generated in an 
exhaust conduit (14) synchronously with pulsa- 
tive explosion and combustion. The compensat- 
ing sound has a sound pressure identical with 
that of a noise in the exhaust conduit but a 
phase opposite to that ofthe noise, thus effec- 
tively compensating the noise in the exhaust 
conduit (14) and efficiently reducing the noise 
from an exhaust outlet (15). 
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1 EP 0 586 

The present invention relates to a pulse combus- 
tor for repeating pulsative explosion and combustion. 

Conventional pulse combustors for continuing 
combustion of an air/fuel mixture by pulsative explo- 
sion thereof generally include a silencer device such s 
as a muffler for reducing a relatively large noise due 
to the pulsative explosion and combustion. Fig. 4 
schematically illustrates such a conventional pulse 
combustor. 

The pulse combustor of Fig. 4 primarily consists 10 
of a combustion-exhaust system, an air supply sys- 
tem, and a fuel gas supply system. The combustion- 
exhaust system includes a combustion chamber 1 for 
pulse combustion, a tail pipe 2 constituting an exhaust 
conduit of hot combustion byproducts discharged 15 
from the combustion chamber 1, a decoupler 3 con- 
nected to the tail pipe 2, and an exhaust muffler 4 
connected to the decoupler 3. The air supply system 
for supplying air to the combustion chamber 1 in- 
cludes a fan 5 for feeding the air for combustion, and 20 
an air chamber 6 coupled with and connected to the 
combustion chamber 1 for receiving the air fed by the 
fan 5. The fuel gas supply system includes a solenoid 
valve 8 for opening and closing to allow and stop a 
flow of a fuel gas supplied from a gas conduit 7, and 25 
a gas chamber 9 disposed in the air chamber 6 for re- 
ceiving the fuel gas passing through the gas conduit 
7. 

The fuel gas supplied to the gas chamber 9 and 
the air fed to the air chamber 6 are fed into and suf- 30 
ficiently mixed with each other in a mixing chamber 
10 arranged in the intake side of the combustion 
chamber 1. A mixture of the air and fuel gas is then 
supplied through a flame trap 11 to the combustion 
chamber 1, and ignited and explosively combusted in 35 
the combustion chamber 1. The negative pressure 
generated immediately after the explosion allows fur- 
ther admission of the fuel gas and the air into the mix- 
ing chamber 10 for subsequent combustion. Heat 
generated in such a cyclic explosion and combustion 40 
is applied to an object through the wall of the combus- 
tion chamber 1 and of the tail pipe 2. 

The pulse combustor is further provided with an 
air flapper valve 12 and a gas flapper valve 13 respec- 
tively mounted at the inlets of the air and the fuel gas 45 
into the mixing chamber 10 to prevent back flow of 
combustion exhaust into the air supply system or the 
fuel gas supply system due to explosive combustion. 

In the pulse combustor thus constructed, there is 
an undesirably large noise due to opening and closing so 
of t he air flapper valve 1 2 and t he gas flapper valve 
13, along with a combustion noise due to high com- 
bustion pressure. The conventional pulse combustor 
thus includes a silencer or an exhaust muffler 4 dis- 
posed in an exhaust conduit for noise reduction. The 55 
pulse combustor may also include an intake muffler 
(not shown) to prevent a noise from being generated 
at an intake of the fan 5. 
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It is known that mufflers generally used are div- 
ided into an expansion type and a resonance type, 
and in either type, a larger-sized muffler is required 
for effectively reducing a noise of a lower frequency. 
The pulse combustor thereby requires a relatively 
large muffler for effective noise reduction of pulse 
combustion at a low frequency (100 Hz in general). 
Such a large muffler prevents compact design of the 
pulse combustor, and moreover functions as a resis- 
tance to increase a pressure loss, which leads to a 
higher- power fan and increased fuel gas pressure. 

One object of the invention is to efficiently reduce 
an undesirable noise in a pulse combustor. 

Another object of the invention is to provide a rel- 
atively compact-sized pulse combustor having a re- 
duced noise. 

The above and other related objects are realized 
by an improved pulse combustor according to the in- 
vention, which includes a mixing chamber for receiv- 
ing and mixing a fuel gas and air and supplying an air- 
/fuel mixture, a combustion chamber connected to 
said mixing chamber for pulsative combustion of said 
air/fuel mixture supplied from said mixing chamber, a 
gas supply system for supplying said fuel gas to said 
mixing chamber, an air supply system for supplying 
said air to said mixing chamber, and an exhaust con- 
duit for discharging hot combustion byproducts, char- 
acterised by further comprising synchronous signal 
generator means for generating a synchronous signal 
synchronized with a cycle of said pulsative combus- 
tion, data memory means for storing silencing-acous- 
tic waveform data, silencing acoustic signal generator 
means for outputting a silencing acoustic signal cor- 
responding to said silencing-acoustic waveform data 
stored in said data memory means, synchronously 
with said synchronous signal output from said syn- 
chronous signal generator means, and sound gener- 
ator means for converting said silencing acoustic sig- 
nal to a compensating sound and outputting said com- 
pensating sound to said exhaust conduit of said hot 
combustion byproducts and/or said air supply system. 

In the pulse combustor of the invention thus con- 
structed, the synchronous signal generator outputs a 
synchronous signal synchronized with a cycle of pul- 
sative explosion and combustion in the combustion 
chamber. The silencing acoustic signal generator 
then outputs to the sound generator a silencing 
acoustic signal corresponding to silencing-acoustic 
waveform data stored in the data memory unit, syn- 
chronously with the synchronous signal output from 
the synchronous signal generator. The sound gener- 
ator subsequently converts the silencing acoustic sig- 
nal to a compensating sound and outputs the com- 
pensating sound to the exhaust conduit of the hot 
combustion byproducts and/or the air supply system. 
The compensating sound to be composed with the 
noise due to pulse combustion may have its phase 
shifted by pi radians so as to be in antiphase to the 
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phase of the noise, thus effectively compensating 
and reducing the noise. 

Alternatively, the improvement is characterized 
by a synchronous signal generator for generating a 
synchronous signal synchronized with a cycle of the 5 
pulsative combustion, a noise characteristics detec- 
tion unit for detecting characteristics of a noise due to 
the pulsative combustion, a 

said data memory means being able to store a 
plurality of silencing-acoustic waveform data cor re- 10 
sponding to a plurality of noise characteristics, and 

said silencing acoustic signal generator means 
including means for selecting suitable silencing 
acoustic waveform data corresponding to said noise 
characteristics detected by said noise characteristics is 
detection means out of said plurality of silencing- 
acoustic waveform data, and outputting a silencing 
acoustic signal corresponding to said selected silenc- 
ing-acoustic waveform data, 

synchronously with said synchronous signal output 20 
from said synchronous signal generator means. 

In the alternative structure of the pulse combus- 
tor, the data memory unit stores a plurality of silenc- 
ing-acoustic waveform data corresponding to a plur- 
ality of noise characteristics. The silencing acoustic 25 
signal generator selects suitable silencing acoustic 
waveform data corresponding to the noise character- 
istics detected by the noise characteristics detection 
unit out of the plurality of silencing-acoustic wave- 
form data, and outputs a silencing acoustic signal cor- 30 
responding to the selected silencing-acoustic wave- 
form data. This structure generates a compensating 
signal most suitable for characteristics of each noise, 
thus further improving noise reduction effects. The 
noise characteristics may be sound waveform data or 35 
corresponding physical properties such as a pulse 
frequency or temperature. 

The pulse combustorof the invention may further 
include a regulator unit for regulating a sound pres- 
sure and/or a phase of the compensating sound gen- 40 
erated by the sound generator, a sound pressure de- 
tecting unit for detecting a sound pressure of a com- 
posite sound of the noise and the compensating 
sound generated by the sound generator, and a feed- 
back control unit for monitoring the sound pressure 45 
detected by the sound pressure detecting unit and ac- 
tuating the regulator unit to make the sound pressure 
minimum. 

In this structure of the pulse combustor, the 
sound pressure detecting unit detects a sound pres- so 
sure of a composite sound of the noise and the com- 
pensating sound generated by the sound generator. 
The feedback control unit monitors the sound pres- 
sure and actuates the regulator unit to regulate a 
sound pressure and/or a phase of the compensating 55 
sound so as to make the sound pressure minimum. 
This feedback control system further improves the 
sound reduction effects. 



these and other objects, features, aspects, and 
advantages of the present invention will become 
more apparent from the following detailed description 
of the preferred, exemplary embodiments of the pres- 
ent invention with reference to the accompanying 
drawings of which: 

Fig. 1 schematically shows a pulse combustor ap- 
paratus of a first embodiment in accordance with 
the present invention; 

Fig. 2 schematically shows another pulse com- 
bustor apparatus of a second embodiment in ac- 
cordance with the invention; 
Fig. 3 schematically shows still another pulse 
combustor apparatus of a third embodiment in ac- 
cordance with the invention; and 
Fig. 4 schematically illustrates a conventional 
pulse combustor. 

The pulse combustor of the invention is descri- 
bed more in detail according to preferred embodi- 
ments thereof. 

Fig. 1 schematically shows a pulse combustor ap- 
paratus of a first embodiment in accordance with t t he 
invention. In the description herein, a process of noise 
reduction at an exhaust side is exemplified. 

A pulse combustor apparatus of the first embodi- 
ment includes a pulse combustor unit 20, and a silenc- 
er unit 30. The pulse combustor unit 20 has the same 
structure as that of the conventional pulse combustor 
shown in Fig. 4, except that the pulse combustor unit 
20 does not include an exhaust muffler 4. The same 
numerals in Fig. 1 denote the like elements to those 
of Fig. 4, which are not described here. 

The silencer unit 30 includes a pressure sensor 
31 disposed in the air chamber 6 for detecting a pres- 
sure variation due to pulsative combustion and out- 
putting a pressure signal representing the pressure 
variation in the air chamber 6, a synchronizing signal 
generator 32 for receiving the pressure signal output 
from the pressure sensor 31 and outputting a syn- 
chronous signal synchronized with a cycle of the 
pulse combustion, and a memory unit 33 for storing 
silencing-acoustic waveform data having a sound 
pressure identical with that of a noise caused by pul- 
sative combustion but a phase opposite to that of the 
noise. 

The silencer unit 30 also includes a silencer con- 
troller 34 for outputting a silencing acoustic signal cor- 
responding to the silencing-acoustic waveform data 
stored in the memory unit 33, synchronously with the 
synchronous signal from the synchronizing signal 
generator 32, a speaker 35 for converting the silenc- 
ing acoustic signal output from the silencer controller 
34 to a compensating sound, and a sound wave trans- 
mission conduit 36 for introducing the compensating 
sound generated by the speaker 35 to an exhaust 
conduit 14. 

In the pulse combustion process, pulsative explo- 
sion and combustion in the combustion chamber 1 
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leads to a pressure variation in the air chamber 6. The 
synchronizing signal generator 32 receives a pres- 
sure signal from the pressure sensor 31 representing 
the pressure variation in the air chamber 6 and out- 
puts a synchronous signal corresponding to a fre- 5 
quency of pulse combustion. 

A compensating sound for compensating and re- 
ducing a noise due to pulse-combustion, such as a 
combustion noise or vibration in opening and closing 
the flapper valves 12 and 13, should have a sound 10 
pressure identical with a noise pressure but an anti- 
phase of the noise. The memory unit 33 thus stores 
data having an antiphase of a sound waveform of the 
noise in the exhaust conduit 14, which is previously 
measured and detected. The silencer controller 34 is 
outputs a silencing acoustic signal synchronously 
with pulse combustion, and the speaker 35 generates 
a compensating sound corresponding to the silencing 
acoustic signal. Composition of the noise transmitted 
through the exhaust conduit 14 with the compensat- 20 
ing sound sufficiently reduces a noise output from an 
exhaust outlet 1 5. Although there is a certain time de- 
lay between detection of the pressure variation by the 
pressure sensor 31 and actual transmission of the 
noise to the exhaust conduit 14, fine regulation of the 25 
phase data stored in the memory unit 33 or control of 
the output timing of the silencing acoustic signal from 
the silencer controller 34 can make the noise and the 
compensating sound have completely opposite phas- 
es. 30 

The structure of the first embodiment does not re- 
quire a space-consuming large muffler and thereby 
realizes compact design of the pulse combustor. Re- 
moval of the muffler effectively reduces adverse ef- 
fects of a pressure loss and attains desirable pulse 35 
combustion without significantly high air or fuel gas 
supply pressure. 

The pulse combustor of the first embodiment in- 
cludes the sound wave transmission conduit 36 be- 
tween the speaker 35 and the exhaust conduit 14 to 40 
protect the speaker 35 from excessive heat or humid- 
ity. The sound wave transmission conduit 36 may, 
however, be omitted to allow the speaker 35 to be 
coupled with the exhaust conduit 14 directly when lit- 
tle effects of heat of humidity are expected. Although 45 
the pressure sensor 31 is disposed in the air chamber 
6 to generate a pressure signal synchronous with 
pulse combustion in the above embodiment, the pres- 
sure sensor 31 may be arranged in the combustion 
chamber 1 or the decoupler 3 wherein a pressure va- so 
riation due to pulsative combustion is also observed. 
The pressure sensor 31 may be replaced by a vibra- 
tion sensor for detecting a vibration of pulse combus- 
tion, a temperature sensor for detection a variation in 
the combustion temperature, or a photo-sensor for 55 
detecting a variation in the luminous intensity in the 
combustion chamber 1 . 

The pulse combustor may further be provided 



with a control circuit which allows output of the com- 
pensating sound only when a combustion sensor- 
such as a flame rod (not shown) detects actual com- 
bustion. This prevents the compensating sound from 
being mistakenly generated under non-combustion 
conditions. 

Fig. 2 schematically shows another pulse com- 
bustor apparatus of a second embodiment in accor- 
dance with the invention. The same numerals in Fig. 

2 denote the like elements to those of Fig. 1, which 
are not described here. 

Although the silencer unit 30 of the first embodi- 
ment generates a constant compensating sound 
against a stable combustion noise for noise reduction, 
a silencer unit 130 of the second embodiment further 
responds to a variation in the noise characteristics. 

The noise characteristics are generally correlat- 
ed to the physical properties of pulse combustion, 
such as a pulse combustion frequency or a combus- 
tion temperature. The silencer unit 130 thus includes 
a pulse counter 141 for determining a pulse frequency 
based on an output from a pressure sensor 131 , and 
a memory unit 133 for storing a plurality of silencing- 
acoustic waveform data corresponding to a plurality 
of pulse combustion frequencies. The plurality of si- 
lencing-acoustic waveform data; are determined 
against noise waveforms measures at the plurality of 
pulse combustion frequencies. A silencer controller 

1 34 receives a synchronous signal output from a syn- 
chronizing signal generator 132 as well as the pulse 
frequency determined by the pulse counter 141, se- 
lects suitable silencing-acoustic waveform data out of 
the plurality of silencing-acoustic waveform data 
based on the pulse frequency, and outputs a silencing 
acoustic signal corresponding to the selected silenc- 
ing-acoustic waveform data to a speaker 135 syn- 
chronously with the synchronous signal. The speaker 

135 then converts the silencing acoustic signal to a 
compensating sound and outputs the compensating 
sound through a sound pressure transmission con- 
duit 136. The compensating sound responding to the 
noise characteristics thus compensates the noise in 
an exhaust conduit 14 to effectively reduce a noise 
output from an exhaust outlet 15. 

As described above, the structure of the second 
embodiment generates an appropriate compensating 
sound based on a variation in the noise characteris- 
tics, thus further improving the sound reduction ef- 
fects. 

The compensating sound may respond to an ex- 
haust temperature detected by a temperature sensor 
(not shown) since the noise characteristics are corre- 
lated with the temperature. 

Fig. 3 schematically shows still another pulse 
combustor apparatus of a third embodiment in accor- 
dance with the invention. The same numerals in Fig. 

3 denote the like elements to those of Fig. 1, which 
are not described here. 
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A silencer unit 230 of the third embodiment in- 
cludes a pressure sensor 231, a synchronizing signal 
generator 232, a memory unit 233, a speaker 235, a 
sound wave transmission conduit 236 as well as a mi- 
crophone 251 for detecting a composite sound (com- 5 
posite sound of a noise and a compensating sound) 
in the exhaust conduit 14 and outputting a sound sig- 
nal, a second sound wave transmission conduit 56 for 
protecting the microphone 251, and a sound pressure 
detector 252 for outputting a sound pressure level 10 
based on the sound signal output from the micro- 
phone 251. The silencer unit 230 further includes a 
sound pressure adjustment unit 253 for adjusting a 
sound pressure of a silencing acoustic signal, a phase 
adjustment unit for adjusting a phase of the silencing is 
acoustic signal, and a silencer controller 234 for out- 
putting a silencing acoustic signal corresponding to 
silencing-acoustic waveform daita stored in the mem- 
ory unit 233 and controlling the sound pressure ad- 
justment unit 253 and the phase adjustment unit 254 20 
based on the sound pressure level detected by the 
sound pressure detector 252. 

In the silencer unit 230 of the third embodiment, 
the silencer controller 234 reads silencing-acoustic 
waveform data stored in the memory unit 233 syn- 25 
chronously with a cycle of pulse combustion, and the 
speaker 235 outputs a compensating sound based on 
the waveform data. The silencer controller 234 mon- 
itors the sound pressure of a composite sound detect- 
ed by the microphone 251, and controls the sound 30 
pressure adjustment unit 253 and the phase adjust- 
ment unit 254 to adjust the sound pressure and the 
phase of the compensating sound so as to make the 
sound pressure of the composite sound minimum. 
Such feedback control of the third embodiment 35 
makes the sound pressure of a final composite sound 
minimum, thus further improving the noise reduction 
effects. 

The structure of the second embodiment, that is, 
selection of suitable silencing-acoustic waveform 40 
data corresponding to the noise characteristics, may 
be added to the silencer unit 230 of the third embodi- 
ment. In such a case, combination of feed-forward 
control with feed-back control remarkably improves 
the noise reduction effects. 45 

The silencer unit of all the embodiments may fur- 
ther include a low-pass filter arranged prior to the 
speaker for cutting excessive noise of the silencing 
acoustic signal and outputting only a frequency com- 
ponent required for the noise reduction. so 

The silencer unit of all the embodiments may also 
include an abnormality control unit, which detects ab- 
normality in the silencer unit and cuts an output circuit 
off when an output current or voltage to the speaker 
becomes equal to or greater than a predetermined 55 
level. This prevents an abnormal compensating 
sound from being generated. 

In the above embodiments, noise reduction at the 



exhaust side of the pulse combustor is explained in 
detail. Output of a compensating sound to a supply 
path, however, reduces a noise at an intake side in 
the same manner as above. For example, a speaker 
for outputting a compensating sound may be dis- 
posed between the fan 5 and the air chamber 6 to 
compensate a noise transmitted from the air chamber 
6. 

As described above, the pulse combustor of the 
invention generates a compensating sound to be 
composed with a noise, synchronously with a cycle of 
pulse combustion. This structure does hot require a 
space-occupying large muffler and realizes compact 
design of the pulse combustor. Removal of the muf- 
fler effectively reduces adverse effects of a pressure 
loss and attains stable and preferable pulse combus- 
tion without higher air or fuel gas supply pressure. 

There may be many other modifications, alterna- 
tions, and changes without departing from the scope 
or spirit of essential characteristics of the invention, 
and thereby it is clearly understood that the above 
embodiments are only illustrative and not restrictive in 
any sense. 

In particular, variations described in relation to a 
feature of one of the above described embodiments 
common to one or more of the other described em- 
bodiments should be understood as being applicable, 
where appropriate, to those other embodiments. 



Claims 

1. A pulse combustor (20) comprising a mixing 
chamber (9) for receiving and mixing a fuel gas 
and air and supplying an air/fuel mixture, a com- 
bustion chamber (10) connected to said mixing 
chamber <9) for pulsative combustion of said air- 
/fuel mixture supplied from said mixing chamber 
(9), a gas supply system (7,8) for supplying said 
fuel gas to said mixing chamber (9), an air supply 
system (5) for supplying said air to said mixing 
chamber (9), and an exhaust conduit (2,14) for 
discharging hot combustion byproducts, charac- 
terised by further comprising 

synchronous signal generator means (32) 
for generating a synchronous signal synchron- 
ized with a cycle of said pulsative combustion, 

data memory means (33) for storing si- 
lencing-acoustic waveform data, 

silencing acoustic signal generator means 
(34) for outputting a silencing acoustic signal cor- 
responding to said silencing-acoustic waveform 
data stored in said data memory means (33), syn- 
chronously with said synchronous signal output 
from said synchronous signal generator means 
(32), and 

sound generator means (35:135:135) for 
converting said silencing acoustic signal to a 
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compensating sound and outputting said com- 
pensating sound to said exhaust conduit (2,14) of 
said hot combustion byproducts and/or said air 
supply system. 

5 

2. A pulse combustor in accordance with claim 1, . 
said pulse combustor further comprising 

regulator means (253,254) for regulating a 
sound pressure of said compensating sound gener- 
ated by said sound generator means (235), and/or 10 
regulating a phase of said compensating sound, 

sound pressure detecting means (252) for 
detecting a sound pressure of a composite sound 
of a noise due to said pulsative combustion with 
said compensating sound generated by said 15 
sound generator means (235), and 

feedback control means for monitoring 
said sound pressure detected by said sound pres- 
sure detecting means (252) and actuating said 
regulator means to make said sound pressure 20 
minimum. 

3. A pulse combustor as claimed in either one of 
claims 1 and 2 further comprising 

noise characteristics detection means for 25 
detecting characteristics of a noise due to said 
pulsative combustion, 

said data memory means (233) able to 
store a plurality of silencing-acoustic waveform 
data corresponding to a plurality of noise charac- 30 
teristics, and 

said silencing acoustic signal generator 
means (134) including means for selecting suit- 
able silencing acoustic waveform data corre- 
sponding to said noise characteristics detected 35 
by said noise characteristics detection means out 
of said plurality of silencing-acoustic waveform 
data, and outputting a silencing acoustic signal 
corresponding to said selected silencing-acous- 
tic waveform data, synchronously with said syn- 40 
chronous signal output from said synchronous 
signal generator means (132). 

4. A pulse combustor in accordance with any pre- 
ceding claim wherein said compensating sound 45 
has a sound pressure substantially identical with 

that of the noise due to said pulsative combustion 
but having its phase shifted by pi radians to be in 
antiphase to the phase of the noise. 

50 

5. A pulse combustor in accordance with claim 2, 
said pulse combustor (20) further comprising 
sensor means (31:131:231) for detecting said cy- 
cle of said pulsative combustion. 

55 

6. A pulse combustor in accordance with claim 5, 
wherein said sensor means (31:131:231) is dis- 
posed in said air supply system (5). 
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7. A pulse combustor in accordance with claim 5, 
wherein said sensor means (31:131:231) is dis- 
posed in said combustion chamber (9). 

8. A pulse combustor in accordance with any one of 
claims 5 to 7, wherein said sensor means 
(31:131:231) comprises a pressure sensor. 

9. A pulse combustor in accordance with any pre- 
ceding claim, said pulse combustor (20) further 
comprising a control circuit allowing said sound 
generator means (35:135:235) to output said 
compensating sound only when a sensor means 
(31:131:231) detects actual combustion. 

10. A pulse combustor in accordance with any pre- 
ceding claim, said pulse combustor further com- 
prising sound collecting means for detecting said 
composite sound of said noise with said compen- 
sating sound. 

11. A pulse combustor in accordance with any pre- 
ceding claim, wherein said sound generator 
means (35:135:235) comprises a low-pass filter. 

12. A pulse combustor in accordance with any pre- 
ceding claim, said pulse combustor further com- 
prising abnormality control means for detecting 
an abnormality and inactivating said sound gen- 
erator means (35:135:235) when said silencing 
acoustic signal output to said sound generator 
means has a value equal to or greater than a pre- 
determined level. 

13. A pulse combustor in accordance with any pre- 
ceding claim, wherein said noise characteristics 
detection means comprises a pulse counter 
(141), and said noise characteristics comprise a 
pulse frequency. 

14. A pulse combustor in accordance with any pre- 
ceding claim, said pulse combustor further com- 
prising 

regulator means (253,254) for regulating a 
sound pressure of said compensating sound gen- 
erated by said sound generator means (235), 
and/or regulating a phase of said compensating 
sound. 

sound pressure detecting means (252) for 
detecting a sound pressure of a composite sound 
of said noise and said compensating sound gen- 
erated by said sound generator means (235), and 

feedback control means for monitoring 
said sound pressure detected by said sound pres- 
sure detecting means (252) and actuating said 
regulator means to make said sound pressure 
minimum. 
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